ABSTRACT
123
Every day, 25 g of the corresponding ham was added to each rat cage, and the leftovers discharged 
UC induction and monitoring

128
One week after the arrival of the animals to the animal facility, the three respective diets started. After 129 one week feeding on the corresponding diet, UC was induced in 8 rats from each cohort. Induction (frozen at -20 ºC). 2 rats from each cohort were left free of DSS as absolute controls (no UC).
141
Physical measures
142
The rats were weighed every week during the 3 experimental weeks: at the beginning of DSS 143 administration (day 7), at the end of DSS administration (day 14) and just before sacrifice (day 21).
144
Histological studies
145
Colon length: the percentage of its reduction in the experimental samples was calculated with respect
146
to the colons of the 2 control animals from each cohort.
147
Peyer's patches: hyperplastic Peyer's patches were counted along the small intestine. Their number in 148 the experimental animals was calculated with respect to the small intestines' Peyer's patches of the 2
149
absolute control animals from each cohort (animals 9 and 10).
150
Macroscopic score assessment of ulcerative colitis: this parameter was measured by an external
151
investigator, according to a published score [20] .
152
Reparative changes in colon mucosa, colon epithelium alterations and inflammatory cell density in colon: the 153 distal colon samples were opened along the longitudinal axis and fixed for 24 h in 4% phosphate-154 buffered formaldehyde at room temperature before being embedded in paraffin blocks, in accordance 155 with routine procedure. Specimens were sectioned in 5 µm thick sections and were stained using 156 hematoxylin and eosin. Microscopic diagnosis was performed on microphotographs obtained by an
Myeloperoxidase assay in colon mucosa
quantified following a published protocol [21] . 
GC-MS quantification of SCFAs in feces using deuterated standards
175 400 mg of frozen cecum feces were thawed and resuspended in 1,716 µl milli-Q H20 in 5 ml glass vials, 
261
In all three cohorts, the animals' body weight was affected by DSS treatment [ Figure 1 ]. In the feed 262 cohort, 4 of the UC animals did not recover body weight after finishing the DSS treatment [ Figure   263 1A]. In fact, these same 5 animals were the ones that later, after sacrifice, showed a higher disease 264 activity index in the colon mucosa (degrees 3 and 4) [ Figure 1E ].
265
In the control ham cohort, 3 animals died at the beginning of the DSS challenge and another 3 animals 266 died at the end of this treatment [ Figure 1B ]. These 6 deaths were due to colon hemorrhages during
267
UC onset. Only 2 rats in control ham cohort survived until sacrifice (C1 and C5 rats, disease activity 268 index degrees 2 and 4), apart from the 2 absolute control rats (C9 and C10). Therefore, during the rest
269
of the study, and especially when comparing biological samples, most of the statistical analyses were only 2 surviving animals from the control ham cohort was not appropriate.
was recovered after the treatment ended. This recovery happened in all 8 animals [ Figure 1C ].
274
Finally, the absolute control rats for all cohorts (feed, control ham and acorn-fed ham) maintained a 275 continuous and normal weight gain along the experimental weeks and they showed an UC disease 276 activity index of 0, as expected [ Figure 1D ]. 
285
With respect to the myeloperoxidase assay (MPO), mean myeloperoxidase levels in the colon mucosa
286
from the acorn-fed ham rats were much lower (0.13) than in the feed cohort (1.76), and this difference 287 was statistically significant [ Figure 2D ].
288
The three other parameters associated with colon histological studies did not show statistically 289 significant differences between the acorn-fed ham and the feed cohorts. These parameters were the 290 reduction of colon length (which is associated with UC severity) [ Figure S1A ], the presence of 291 reparative changes in colon mucosa (which indicates tissue recovery after colon mucosa ulceration)
292
[ Figure S1B ] and the number of hyperplastic Peyer's patches in the small intestine [ Figure S1C ]. And 293 finally, the Evans blue assay was also carried out with no statistically significant differences in colon
294
permeability observed between the cohorts [ Figure S1D ]. 
Effect of acorn-feed ham on fatty acids concentrations in blood plasma
321 Table 3 shows the percentages for each fatty acid in the blood plasmas of the acorn-fed ham cohort 322 rats and feed cohort rats. In accordance with the type of food in each case, animals from the acorn-fed
323
ham cohort showed higher plasma levels of the monounsaturated fatty acid oleic acid (31.61%). This also statistically significant [ Figure 4I ]. As this is the main omega-6 fatty acid present in these blood 329 plasmas, this difference resulted in a higher total omega-6 plasma content in the feed cohort animals
330
(33.64%) as compared to the acorn-fed ham cohort (21.79%). It also caused the omega-6/omega-3 ratio 331 in the feed cohort animals to be considerably higher (36.67) than in the acorn-fed ham cohort (24.07)
332
[ Table 3 ]. Both these differences, the total omega-6 content and the omega-6/omega-3 ratio, were 333 statistically significant [ Figure 4G and 4H]. 
Effect of acorn-feed ham on intestinal microbiota
335
The main difference at the phylum level between the three sequenced cohorts in comparison to the 336 absolute control rats (those ones lacking the DSS challenge) is that both ham diets showed a similar 
343
At the family level, in general, the composition found in both ham cohorts was similar, though 344 different from that of the feed cohort animals [ Figure 5D ]. Figure 5D and S2]. The main exception to this similarity between both ham 350 cohorts is the presence of 11% Enterococcaceae only found in the two animals of control ham cohort
351
that survived the DSS challenge [ Figure 5D and S2].
this family in one of the control animals of the same cohort is around 1%, and in all other animals in 357 the experiment, this family is minimally present or totally absent.
358
PCA of gut microbiota composition divided the animals in two clusters, indicating differences in the 
368
acorn-fed ham has a lower omega-6/omega-3 ratio than control ham and rat feed [ 
385
regarding its protective effects against UC, as an example of a common inflammatory gut condition.
386
To assess the potential effects of these three diets on UC, once the animals were sacrificed, three 387 histological parameters were studied: macroscopic damage score assessment, colon epithelium 
392
This indicated either that the acorn-fed ham diet helped prevent damage to the colon mucosa caused
393
by DSS treatment or that the acorn-fed ham diet enhanced the recovery of the affected colon mucosa.
394
A plausible explanation for this is the known anti-inflammatory effect of oleic acid, which is abundant Figure 2D ]. In the same way, a statistically significant higher UC 405 disease activity index (DAI) was measured in the feed cohort (4) than in the acorn-fed ham cohort
406
(0.87) [ Figure 1E ]. Along with the histological data, several blood plasma parameters were analyzed in both surviving cohorts. First, the total antioxidant capacity, measured with the FRAP method, was 408 found to be higher in the acorn-fed ham rats, and this difference between the two cohorts was feed. Two pro-inflammatory cytokines were also less present in the acorn-fed ham cohort plasma with 412 respect to the feed cohort plasma. These were IL-17 and IFN-γ [ Figure 2F , 2G]. These immunological
413
parameters present a biochemical explanation for the lesser damage observed in the colon mucosa of 414 the acorn-fed ham cohort animals [ Figure 2 ].
415
Similarly, considerable differences were observed in the fatty acid content of the blood plasmas [ Table   416 3]. As expected from a diet rich in oleic acid, the acorn-fed ham cohort animals showed double the 417 amount of oleic acid in their blood plasma [ Figure 4F ], lower omega-6 content and a lower omega-
418
6/omega-3 ratio [ Figure 4G and 4H]. All these parameters indicated a lower pro-inflammatory status
419
in the acorn-fed ham animals, which was also clearly observed at the histological level, as described 420 above.
421
Another parameter analyzed was the cecal content. Since it is in this organ that fermentation processes 
430
With respect to gut microbiota changes, the case of the F3 and F4 rats is unique. Though all of the feed 431 cohort animals survived after the DSS challenge, two of them, the F3 and especially the F4 rat, were 432 in critical condition one week after the end of the treatment (DAI score 7 and 8 respectively) [ Figure   433 1E]. These two rats lost between 21% and 25% of the body weight with respect to week 1 [ Figure 1A ].
434
Also, it is worth noting that the F3 and F4 rats lost this body weight in the week following the which indicated a bad prognosis.
437
The profile of the intestinal microbiota of these two animals (F3 and F4 rats) showed a dramatic 438 alteration at all taxonomic levels examined (especially in the F4 rat) in comparison with the other
439
animals from the feed cohort [ Figure 5D ]. At the phylum level, the F4 rat showed 52% Bacteroidetes,
440
38% 
447
This is evidenced by the fact that, although both types showed the same Firmicutes/Bacteroidetes ratio,
448
the F4 rat was in critical condition but the acorn-fed ham cohort animals recovered and thrived.
449
Nevertheless, even though there were more similarities than differences in the relative proportions of 
458
Similarly, the acorn-fed ham cohort animals showed a very different taxa distribution in their
459
intestinal microbiota from that of the feed cohort rats [ Figure 5 and S2].
460
The significance of all these changes is difficult to determine. Likewise, it is difficult to establish the 461 most relevant taxa that were favored with the acorn-fed ham diet, which could be involved in 
469
P. distasonis (Bacteroidetes phylum, Porphyromonadaceae family, Figure 5D ) has a greater presence in the 
479
As was indicated in the results section, the acorn-fed ham cohort animals showed a great reduction 480 in phylum Firmicutes with respect to the feed cohort animals [ Figure 5A , 5C]. Two families in this 481 phylum showed the largest reductions in the acorn-fed ham cohort: Lachnospiraceae (from 47% to 10%)
482
and Ruminococcaceae (from 12% to 2%) [ Figure 5D and S2]. 
487
which are readily detected in these animals. Therefore, the absence (or reduced populations) of these 488 two families in the acorn-fed ham animals should facilitate the development of UC in these rats.
489
However, this was not the case and other factors were probably involved in the lower DAI for UC 490 seen in these animals [ Figure 1E ]. Within Lachnospiraceae, the populations of the mucolytic bacteria 
500
With this gut microbiota panorama, the loss of butyrate-synthesizing bacteria that led to a decrease 501 of butyrate in the cecal content [ Figure 4E ] could be compensated in the acorn-fed ham cohort rats 502 with an increase in microorganisms able to produce isobutyrate, isovalerate and valerate. An increase 
509
[ Figure 5D and S2], for example, was undetectable in the feed cohort animals, but accounted for 1.6% 
530
In the present study, the presence of B. wadsworthia in the feed cohort rats was undetectable, with the 531 only exception being the dysbiotic F4 rat (1.3%), which was in poor condition. On the contrary, all 532 animals from both ham cohorts, treated with DSS or not treated, showed between 10% to 26% B.
533
wadsworthia populations (an average value of 16.5%). These data are in accordance with a previous 534 work which showed that short-term consumption of a diet based only on animal products changed 
540
On the contrary, in this study acorn-fed ham animals showing high B. wadsworthia populations had a 541 lower DAI than feed cohort rats. In these acorn-fed ham animals, weight gain and recovery were 542 better after the DSS challenge [ Figure 1C ]. Also, their pro-inflammatory cytokines plasma levels (such
543
as TNF-α and IL-6) were not statistically different, indicating that more factors than only the presence 544 of B. wadsworthia are required for the development of UC in this animal model.
545
A total of 32 bacterial families explain the main differences in microbiota composition between feed 546 and acorn-fed ham cohorts. Veillonellaceae, Neisseriaceae Peptococcaceae, Rhodospirillaceae and other of 8 animals in the UC-induced rats from the control ham cohort died due to UC hemorrhages and 552 colon damages during DSS challenge [ Figure 1B ]. It is also worth noting that the considerable 553 difference in the growth rate of the absolute control animals (those lacking the DSS challenge) in the 554 three cohorts. On average, at the end of the three weeks experiment the acorn-fed ham cohort rats had 555 a 44% weight gain, while control ham cohort rats showed just a 13% weight gain, even less than the 556 feed cohort animals (32% weight gain) [ Figure 1D ].
557
The best explanation for these results is the presence of a significant amount of nitrates (189 ppm)
558
used as preservatives in the control ham [ 
589
These studies showed that this enzymatic activity was predicted to be present in the majority of 590 genomes belonging to the Actinobacteria phylum, as well as in two classes from Proteobacteria phylum
591
(Betaproteobacteria and Gammaproteobacteria), with highest frequency within the Enterobacteriaceae 592 family from Gammaproteobacteria. The percentage of these taxonomic groups was three times higher 593 in the control ham cohort rats (13.7%) than in the acorn-fed ham cohort animals (4.7%) [ Figure S3 ].
594
This difference could be due to the greater amount of nitrate present in control ham [ 
616
There is also a striking number (5.8%) of the Peptostreptococcaceae family in one of the surviving rats 617 from control ham cohort (rat C5, Figure 5D ). This family is present in values lower than 1% in all other 618 animals. However, its role here is difficult to determine due to the contradictory character assigned 
621
In conclusion, the acorn-fed ham diet changed the rats gut microbiota due to the different showed as percentage with respect to total plasma fatty acids. The mean value for plasma oleic acid
965
in the acorn-fed ham cohort (31.61%) was higher than in the feed cohort (16.21%) and this difference 966 was statistically significant. G, plasma levels of omega-6 fatty acids in both rat cohorts. The mean
967
value for omega-6 fatty acids in the acorn-fed ham cohort (21.79%) was lower than in the feed cohort
968
(33.65%), and also lower than in the control ham cohort and these differences were statistically 969 significant. H, plasma omega-6/omega-3 ratio in both rat cohorts. The mean value for the omega- 
